(Eeprinted from Aetivities Reporl, Vol. 3, No. 1. Publisked by The Re-
search and Development dssocieles, Food and Contwiner Imstitule, Inc.)

DEVELOPMENT OF NEW CANNED MEATS
i FOR OPERATIONAL RATIONS

One answer to complaints of monotony of diet, sometimes voiced when
packaged rations have to be used over too long a period, is to increase the
variety of eomponents in the totel ration. Another method of appreach is
to diversify the flavors, types, or form of a given component wherever this
s pessible. Canned meat items, new in whole or in part, may not altogether 2=
alleviate the desire for fresh meat, but they will contribute much toward 1%
doing away with the deadly feeling of “sameness” in diet as it pertains

to meat—deadly because of its severe effect on over-all morale. The fol- | _
lowing article is an aceount of the careful procedures involved in the

development of new and improved canned meat “weapons”™ for the mili-

tary ration arsenal,

For purposes of military defini-
tion a eanned meat item is elassified
as “‘new’” if it kas not heretofore
been used for military subsistence
purposes. This new product may or
may not have a commereial counter-
part, and may consist either of all
meat or of meat in combination with
vegetables, alimentary pastes, gra-
vies, or even fruit.

At present, a particular need ex-
ists for the development of addi-
tional canned meat items to meet
the specialized needs of ground
troops operating under various ad-
verse conditions, of submariners,
and of airmen. The American stand-
ard of living and national dietary
customs dictate that variety in foods
be provided for the Military Serv-
ces.  However, variety is but one
answer to the complicated problem
of operational feeding.* Presup-
posing that the requirements for nu-
tritional adequaey and produet sta-
bility are met, the problem of ae-
ceptability remains unanswered. The

1 An operational ration can be consid-
ered 1o be 2 prepackaged quantity of food
designed to meet the feeding problems of
individual or group feeding under various
conditions of global military operations,
mmposed by medern land, sea, or air
combat.
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mosi nutritious food is useless unless
eaten. Under conditions of stress, a
soldier can lack appetite completely
vet require ‘‘fuel’’ for the strenuous
work of fighting. Certain other fae-
tors of military significance merit
consideration in plahning eanned
meat developmental work. For ex-
ample, items must be designed to
avoid duplieation in other rations,
te create a reserve of items to meet
changes in acceptabilifty or use re-
quirements, and to ease the burdens
ineurred in large-seale procurement
through the use of as many different
raw materials as is practical.

some typical problems
encountered

Many problems not at first appar-
ent become évident as the develop-
ment of a new item progresses. For
instance, the existence of a patent
covering some phase of processing
or handling can be a complicating
factor. Assurance of chemical
and microbiologieal stability is a
prerequisite for any mnew canmned
meat item for military use and this
involves accumulation of storage
study data on all new items. In ad-
dition to the ravages of time and
extreme fluctuations in temperature,
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the military item is subjected to
rough physical handiing. Some raw
materials which may be considered
for inciusion in a new product may
not be suited for military use be-
cause of their instability, lack of
availability in large quantities, or
strict seasomal availability. Certain
other ingredients may aller the
product in such a manner as to have
a deleterious effect on econtainer
effieiency.

Since methods of preparation
must not be restrictive i nature,
developmental activities often in-
volve investigation of different proc-
esses for achieving the same end
produet. An example would be the
studies necessary fo evalwate the
different methods of precooking
hamburger patties prior to canning,
ie., grill frving, deep-fat frying,
infra-red broiling, or gas-heated
ceramic broiling, In short, the prod-
uct should be possible to manufae-
ture in large quantities, by many
manufacturers, and in all parts of
the country.

The acceptance problem as pre-
sented by military foods, with spe-
cial reference to operational ration
canned meats, is much different than
that which the commercial canned
meat produets present. The military
canned meat item may have to be
eaten cold and therefore the fat con-
tent, moisture content, texture, and
general appearanece are as critical as
flavor. To complicate the acceptance
problem further, the serviceman is
oftentimes required to consume the
item while nnder stress. The stress
sitnation may act to dull the appe-
tite and intensify the eritical opin-
ion the servieeman may initially pos-
sess with regard to his food. The
varied taste preferences of eitizen
soldiers emanating from all walks
of life, from all parts of the country,
and of varying age, eduecational, and
social levels must be reduced to a
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common denominator. The new item
must taste “‘just right'’ to the ma-
jority of potential users. It must not
be too bland or salty, too dry or

moist, too peppery or mild.

the developmental program
of the gqmfci

To spotlight the thoroughness of
developmental studies on new
canned meat items, it might be in
order here to take a closer look at
the canned meat developmental pro-
gram of the Animal Preduets Divi-
sion, QMFCI (see Figure 1), This
program represents a concerted ap-
proach to the problem of providing
new canned meats for Armed Foreces
use, The idea for a new product may
be original with the problem investi-
gator or it may be based on an estab-
hished home recipe or a specialty of
some quality restaurant. It may be
obtained from published works on
cookery and be adapted to fit the
need of the Armed Forces, or it may
be offered to the Military by com-
mercial canned meat producers.?
The basic recipe must be acceptable
in taste and appearance and must
represent a ““natural eombination.’
The initial consideration given an
idea is based upon proven or com-
templated consumer preference. The
technological aspects are next con-
sidered—that is, is the formula well
suited for canning and what is its
potential stability and field utility?

1In addition to ideas originally con-
ceived by the canned meats gronp of the
Animal Products Division, credit must be
given o members of the Associates for
their suggestions and developmental assist-
anece, Other membexs of the canned meats
industry bave alse been very helpful ard
generous of their time, personnel, and fa-
cilities. Many of the outstanding develop-
mental personnel responsible for new com-
mercial canned mext items have cooperated
during the past several years in an attempt
to inerease the number of canned Ineats
available for Armed Forces use.
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Figure 1. Development of New Canned Anima! Products
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Preliminary consideration also
involves past experience with pro-
duction of similar items, eommereial
or military. If the item appears
practical, formulation studies will
be undertaken, During formulation
studies, the proportion of various in-
gredients is determined to establish
meat, generally, as the prineipal in-
gredient on a weight basis. The fa-
¢ilities of the Animal Produects lab-
oratory are used to the fullest extent
possible in the initial formulation
studies. Iowever, initial canning
experiments may be econducted in
laboratories of a member of the As-
sociates if the equipment is not
availlable in the Institute laborato-
ries, or if personnel of the cooperat-
ing organization possess speeialized
experience applicable to the new
product.

During initial formulation studies
in the laboratory, those methods of
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handling, trimming, preparation,
cutting, and filling, ete., which are
used in large-seale production are
utilized. Care is exercised to use
standard and readily available in-
gredients. Exacting procedures are
used in the formulation studies and
accurate records are kept on the de-
velopmental procedure. Varying for-
mulae, piece size, accurate weights,
precooking times and temperatures,
filling procedure, filling difficulties,
vaenum at sealing, and retort time
and temperature are but a few of
the important factors noted during
the initial investigations. When dif-
ferent formulae or techniques are
used, control samples are prepared
simultaneously. Information gath-
ered during the basie formulation
studies becomes very valuable dur-
ing subsequent experiments, speeifi-
cation preparation, and initial plant
production. Initial laboratory pro-




duetion samples are examined thor-
oughly by technologists of the Ani-
mal Products Division. The quality
of the new item is the chief conecern.
The effeects of high-temperature
processing are noted. The flavor,
color, texture, odor, and general ap-
pearance of the new item is evalu-
ated. The moisture and fat contents
and their effects upon quality are
noted. Gross physical changes such
as velume reduction or increase are
noted. The general ‘‘canability’’ of
the pew formula is determined af
this examination. If the product
meets the expectations of the exam-
ining teehnologists, it is forwarded
to the appropriate testing group
{Experimental Cookery Division,
QMECI) for preliminary consumer
evaluation.

Samples forwarded to the Experi-
mental Cookery Division for testing
are served cold or heated, depending
upon intended ration use, to a panel
of from 20 to 30 testers. The testers
are civilian and military personnel
of both sexes and different age lev-
els. The samples are scored on a
9-point hedonie seale. The scale con-
tains ratings from 1—‘dislike ex-
tremely’’ to 9—‘‘like extremely’’
with 5 as a neutral position indicat-
ing neither like nor dislike. Both
sides of the mid-point on the scale
have the words, ‘‘slightly,”’ ‘‘mod-
erately,”’ and ‘*very much,”” modi-
fying both the “‘like’’ and ‘‘dislike’’
ratings. In addition to assigning a
numerical rating to the item being
tested, the testers are invited to eom-
ment on any factor affecting the
quality of the product. The produect
must receive an average score of 6.5
or higher with not more than 15 per
cent of the testers scoring in the dis-
like range. It should be pointed out
that the initial eonsumer preference
test is designed to determine a pre-
dicted level of acceptability and is
used to bring to light any adverse
comments that a consumer might
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consider worthy of presenting, The
testing consumer is an individual
who is detached from any personal
interest, is unaware of the fechno-
logical aspects of the preduet, and
is concerned only with its sensory
qualities. Results of initial testing
are confirmed by subsequent tests
and by eventual using-Service ae-
ceptance.

If the product aceeptanee test
rating is low, the technologist con-
cerned with the development of the
new item utilizes the comments of
the test panel and his own observa-
tions to reformulate the product in
an attempt to improve its quality.
The military ceharacteristies of the
product and the soundness of the
teehnological factors involved are
mmportant considerations in deter-
mining the desirability of continu-
ing work on the original idea. At-
tainment of maximum acceptability
by the majority then becomes the
paramount goal. The levels of sea-
soning must be adjusted so that the
product is not thirst proveking. Fat
levels must be adjusted to aungment
eye appeal and not adversely affect
texture, flavor, or nutritional value.
The physical state of the product de-
pends largely upon the moisture
content, yet the costs of storing and
shipping water are prohibitive. This
problem also must be coped with.
The psychology of nomenclature is
another important factor to con-
sider. Product names -containing
words like ‘‘hamburger,” *‘steak,”’
and ‘‘sausage’’ are muech more ap-
pealing than names containing
words like ““stew,’’ ‘“‘hash,” or
ifehopped‘J! ";

When a proposed new produet is
modified to reach the desired level of
perfection it is again submitted to
the Experimental Cookery Division
for retesting. If it meets the estab-
lished preference level, initially or
upon retesting, it is then ready for
final preference rating. Final pref-
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erence testing, preliminary to speei-
fleation activities, is condueted by
the Acceptance Division, QMFCI.
Here the product must score equal
to or higher than the average pref-
erence value for canned meats al-
ready in the ration. The same
9-point hedonic seale is used as in
the initial consumer test.

Attainment of the desired level of
preference qualities is followed by
nutritional and chemical amnalyses,
The wvitamin, mineral, protein, and
caloric levels must be known in or-»
der that the ration, of which the new
item will become an integral part,
may bhe balanced to assure specified
nutritive levels. Chemieal composi-
tion must be determined in order
that sound end product controls may
be established in the covering speci-
fication, The pH of the produet
must be determined because of its
important relationship to the effi-
ciency of the protective funection of
the ean.

the importance of heat treatment

Careful consideration of the ster-
ilizing heat treatment given experi-
mental samples is eonsidered to be
an essential step in the development
of ecanned animal produets. This
heat treatment of the sealed ean cul-
minates all the developmental oper-
ations applied to the manufaeture
of the produet and is of such impor-
tanee as to have a direct effect on
the quality of the finished product.
It is well known that an excessive
heat treatment is detrimental to
quality in canned foods just as it is
only too well known that an inade-
quate heat treatment may result in
future bacterial spoilage. Thus,
every effort is made to subjeet new
experimental eanned meats to proper
heat treatments so that subsequent
evaluations will not be influenced by
the better organoleptic quality of
possible underprocessed material, or

[5]

by the poorer quality of an over-
processed produet.

To determine the adequate ster-
ilizing heat-treatment requirements
for all new items, heat penetration
tests are made in the conventional
manner. The equipment used is that
deseribed by FEeklund. Modified for-
mula or graphical methods of proe-
ess caleulations are used to evaluate
the heat penetration data. The ster-
ilizing values used in ealculations
ar¥® based on the experiences of the
Animal Produets Division as well as
unpublished authoritative informa-
tion received from other research
and developmental organizations.
The determination of heat penetra-
tion data by the Animal Produets
Division is primarily a routine fae-
tor in the new canned meats devel-
opmental program of the division.
The data thus obtained is not sup-
plied by the Animal Produets Divi-
sion to producers of canned meats
for the Armed Forces, but is made
available to the various can manu-
facturing companies who frequently
funetion in an advisory eapacity to
their customers. This information is
used at the discretion of the ecan
companies. The final processing re-
sponsibility rests with the canner,

The stability or keeping quality
of the new produet must then be de-
termined. Samples of the new prod-
uet which have received the proper
degree of heat processing are placed
in storage. The temperatures of the
storage rooms are well regulated.
The samples are stored at 100° I,
with a like number of eontrol samples
stored at 40° ¥. The minimum prod-
ucet stability standard for canned
meats is six months at 100° F.2 Vis-

? A practical minimum stability require-
ment of soundness after six months’ stor-
age at 100° T, is used in developmental
work. An ultimate minimum stability re-
quirement of soundness after one vear of
storage at 100° ¥, has been established for
all canned animal preduects,




ual inspection is made of the sam-
ples stored at 100° F. onee every
two months until the end of the six-
month period. The visual inspection
includes examination of the can ends
for distortion and ecan seams for
leakage.

writing the specification

When the produet is placed in
storage the technologist coneerned
with the development of the item
turns his attention to the prepara-
tion of the commodity specification.
Lvery attempt is made to avoid an
elaborate, complieated, or stringent
specification. The specification writer
is required to use understandable,
simple language and his terminology
must be aeceptable to the applicable
commodity field. He is encouraged
to solicit the guidance and aid of
experienced food seientists and pro-
duetion personnel. His chief re-
sponsibility is to accurately define
and describe (1) the raw material
requirements, (2) the produect for-
mula, (3} the usable manufacturing
procedure, and {4) the end produet
requirements and proposed test
methods. While restrictive require-
ments must be aveided, descriptions
must be detailed enough to assure
delivery of ‘‘intended’’ items re-
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The authors conduct o tech-
notogical examination of a
newly developed canned
meat item, determining and
recording the quality of the
product with regard to color,
odor, texture, and flavor.

gardless of the location or facilities
of the manufacturer.

When the rough draft of the com-
modity specifieation is prepared it
is ready for cireulation among ap-
propriate divisions of the QMICI,
ameng those producers who have co-
operated in the development of the
item, and among those who have had
the most experience with producing
a similar item commercially. This
initial eireulation of the rough draft
is termed “‘informal coordination.’
This informal coordination is con-
dueted by the Animal Produets Di-
vision, QMFCI, and is concerned
only with the eommodity section of
the specification with no reference to
packaging or packing requirements.
Those who receive the rough draft
are requested to comment on all as-
pects of the specification which may
be considered to be impractical, un-
sound, unworkable, confusing, or
which might in any way contribute
to production diffieulty or resuit in
an inferior end product. These com-
ments and any other pertinent devel-
opmental findings are utilized in the
rewriting of the rough draft into a
first draft. The first draft, reflecting
all findings to date, is then sent to
the Specifications Office, QMFCI,
for appropriate aetion.
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The Specifications Office is sup-
plied with all of the necessary back-
ground information. With the re-
ceipt of the first draft specification,
the Specifications Office establishes
a “case file’” for the new product.
From this point on any information
related to the new product is entered
in the ease file. The speecification is
then forwarded to the Container
Laboratories for the attachment of
packaging requirements. The com-
pleted first draft of the specification
15 then ready for industry-wide co- ,
ordination. This industry-wide co-”
ordination conducted by the Speci-
fications Office is known as *‘formal
eoordination.”” During formal eo-
ordination appropriate divisions
within the Institute are contacted as
well as other Governmental agencies
and the various Military Services. A
time interval of sufficient length is
allowed the members of industry for
the return of comments. If com-
ments are not received by an indi-
cated date, coneurrence must he as-
sumed. When all comments of in-
terested and contacted parties are
received and entered in the case file
the speeification is ready for prep-
aration in its final form.

Some time before the publishing
of the final draft the new produect
may be field tested. TField tests are
condueted if time permits and if the
item is of a different design or na-
ture where unforeseen deficiencies
may exist. Field tests will supply
additional information with regard
to the new item’s military charae-
teristics, field utility, individual
preference, and group adaptability.
A detailed aceount of field testing
may be found in the article, *‘Im-
proving TField Test Procedures”
(Activities Report, vol. 111, no. 2,
July 1951). Tield tests (or troop
tests) eonfirm the solution to present
problems and problems of the future
undergo embryonie development.

Prior to field tests or preparation
of the final draft specification, the
storage studies of six months at
100° K. will have been completed.
Preference studies are conducied on
the stored samples. The samples
after storage are fairly comparable
to the product as it might be re-
ceived by a soldier in the field. The
test methods are the same as those
nsed in the two preceding aceept-
anee tests, including the rating form
used. The 100° F. and the control
40° B, samples are not served simul-
taneously to the testers, but in ran-
dom order with a several-second
time interval between samples. The
100° F. sample must noé score below
the average for canned meats al-
ready In the ration.

With the developmental and test
procedures completed and coordina-
tion activities terminated, prepara-
tion of the final draft of the specifi-
cation is in order. The develop-
mental technologist is then con-
cerned with the resolution of com-
ments and criticisms received dur-
ing formal coordination. The final
draft represents all of the knowl-
edge gathered to date ahout the pro-
posed new canned meat item. Prior
to leaving the Institute for approval
and publieation, the specification is
again reviewed by the interested di-
visions, both in the Food Labora-
tortes and the Container Labora-
tories.

The table on page 42 indicates the
specificafion status of new canned
animal product items.

pest specification problems

Despite the faet that the specifi-
cation. represents and reflects all
that is known about the acceptabil-
ity, stability, utility, chemical com-
position, nutritional value, produe-
tion, and end product contrel, the
technologist coneerned with produet
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Table l. New Canned Animal Product ltems— Specification Status

Preference Rating

Item Specification Status Final Preference
Prediction

Beef and Peas with Gravy Approved and published 7.2

Chop Suey Forwarded for formal 6.9
coordination, Changes
for final draft sub-
mitted

Ham and Gravy Forwarded for formati 7.5
coordination. Changes
for final draft saub-
mitted

Spiced Beefl Forwarded for formal 7.1
eoordination. Changes
for final draft sub-
mitted

Ravieli Farwarded for formal 7.3
coordination

Beef Steak and Potatoes with Gravy | Forwarded for formal 7.6
eoordination

Ham and Beans in Sauce Forwarded for forma 7.2
coordination '

Ham and Potatees with Gravy Forwarded fer formal 7.1
coordination

Beef and Macaroni with Cheese Sauce | Forwarded for formal 6.7
coordination

Sliced Pork with Barbecue Sauce Forwarded for formal 7.3
coordination

Tuna and Noodles with Cheese Sauce | Forwarded for formal 7.4
coordination

Tuna 2und Noodles with Vegetables Forwarded for formal 7.4
ceordination

Turkey Loaf Torwarded for formal 7.0
coprdination

Salishury Steak with Mushroom Gravy | Forwarded for formal 6.9

. coerdination

Ham Patties Forwarded for format|, 6.6
coordination h

Thuringer Sausage Eliminated as “C” Ra- 6.9
tion item; being eon-
sidered as a J-in-l or
E-Ration Item

Ham and Corn Formula developed. 8.7

Samples to be prepared
for further analysis
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Item

Specification Status

Preference Rating
Préliminary
Preference Prediction

Turkeyburgers

Formula developed,
Samples to be prepared
for further analysis

6.0

Sliced Beef with Barbecue Sauce

Formula developed.
Samples to be prepared
for further analysis

6.8

Fried Boned Chicken, Bite Bize

Pending development.
Various breading pro-
cedures being investi-
gated

=
[

Chili Mae

Pending development. 6.1
Commereial samples
investigated

Chipped Beef Dinner

Pending development

Lamb Patties with Gravy

Pending development

Beef Sausages

Pending development

Meat Balls containing Rice with Gravy

Pending development

development will faee additional
problems. These will arise during
initial large-scale production, In-
spection, and use. Toels and meth-
ods used in the laboratory for
developmental work may tend to
oversimplify potential production
diffienlties. Interpretation of speeci-
fieations by wvarious manufacturers
may differ. A laboratory acceptance
prediction may favor the produet
when compared to large-seale troop
acceptance, The developmental tech-
nologist must be aware of the entire

performance of the newly developed
item and must be in a position to
offer advice to procurement, inspec-
tion, and manufacturing personnel.
He must be in a position to utilize
production, inspection and user in-
formation to the betterment of the
product throngh future rewritings
of the specification.

Joseph M. Stukis

James A, Bleir
Technologists

Animal Products Division
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